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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small dynamic 
pressure type bearing capable of generating higher 
dynamic pressure. 

SOLUTION: The depth of each dynamic pressure 
generating groove 1 1 is made to be gradually shallowed 
from an entrance toward a return point. As a result, the 
flow velocity at the return point 1 1 A is higher than that at 
the entrance of the groove 1 1 . Thus, higher dynamic 
pressure can be efficiently generated, compared with 
conventional configuration where the depth of the groove 
is not changed along the passage. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Dynamic pressure mold bearing characterized by having a shank and bearing which supports 
this shank, and the channel depth of said dynamic pressure generating slot meeting the elementary 
stream of said pressure generating liquid in the dynamic pressure mold bearing in which the dynamic 
pressure generating slot for pressurizing a pressure generating liquid at either of both opposed faces was 
formed, and making it become shallow gradually. 

[Claim 2] The spindle motor constituted using dynamic pressure mold bearing according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention draws a liquid in Mizouchi formed in either of the quiescence 
sides which counter surface of revolution or this with rotation, and relates to the spindle motor using the 
dynamic pressure mold bearing and this which were constituted so that the dynamic pressure produced 
by this might receive a load. 
[0002] 

[Description of the Prior Art] The liquid dynamic pressure mold bearing which is equipped with a shank 
and bearing which supports this shank, forms a dynamic pressure generating slot in either of both 
opposed faces, forms layers, such as a high-pressure lubricating oil, in the minute clearance between 
both at the time of rotation of a shank, and was made to realize non-contact rotation of a shank is used as 
bearing of spindle motors, such as a hard disk drive unit. 

[0003] The dynamic pressure generating slot currently formed in the conventional dynamic pressure 
mold bearing is realized also in the thing of which pattern by forming the slot of the predetermined fixed 
depth along with the liquid flow which flows that, although the thing of a spiral pattern or a herringbone 
pattern is common. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the liquid for dynamic pressure generating is an 
incompressible liquid in that case, using the thing of an oil system in many cases when a liquid is 
pressurized with the rotation by such dynamic pressure generating Mizouchi, the pressure of the liquid 
which flowed into dynamic pressure generating Mizouchi becomes high along with the elementary 
stream. Especially, in the case of a spiral pattem, since the flute width becomes narrow along with the 
elementary stream, bigger dynamic pressure can be generated. 

[0005] By the way, the problem that necessary dynamic pressure must be generated using a field 
narrower than before has arisen for the rise of the demand to the miniaturization of the various devices 
in the former. The purpose of this invention is to follow and offer the dynamic pressure mold bearing of 
the high dynamic pressure generating effectiveness which enabled it to solve the above-mentioned 
trouble in the conventional technique, and the spindle motor using this. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, according to 
this invention, it has a shank and bearing which supports this shank, and the configuration to which the 
channel depth of said dynamic pressure generating slot meets the elementary stream of said pressure 
generating liquid, and it was made to become shallow gradually is proposed in the dynamic pressure 
mold bearing in which the dynamic pressure generating slot for pressurizing a pressure generating liquid 
at either of both opposed faces was formed. 

[0007] The pressure generating liquid currently held between a shank and bearing is drawn in dynamic 
pressure generating Mizouchi by both relative rotation. A spiral, the herringbone of the pattem of this 
dynamic pressure generating slot, etc. are good by the pattern of arbitration. And although a pressure 
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generating liquid flows dynamic pressure generating Mizouchi with the elementary stream according to 
the slot pattern of a dynamic pressure generating slot, since the dynamic pressure generating depth of 
flute becomes shallow as it goes to the back from an inlet port with an elementary stream, as a whole, 
the pressure of the pressure generating liquid in dynamic pressure generating Mizouchi can become 
high, and can generate higher dynamic pressure efficiently. 
[0008] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explains to a detail per example 
of the gestalt of operation of this invention. Drawing 1 is the sectional view showing an example of the 
gestalt of operation of the dynamic pressure mold bearing by this invention. The dynamic pressure mold 
bearing shown in drawing 1 applies this invention to ring-like dynamic pressure mold bearing. The 
dynamic pressure mold bearing 1 is equipped with the shank 4 which fixes a ring 3 to edge 2 A of the 
axial body 2 by press fit, and turns to it, and the bearing 5 which supports this shank 4, and changes that 
the ring 3 of the shank 4 contained by crevice 6 A of the body 6 of bearing 5 free [ rotation ] escapes 
from and comes out of crevice 6A with the configuration pressed down by the disc-like thrust presser- 
foot member 7. 

[0009] The axial dynamic pressure generating slots Gl and G2 are formed in top-face 3 A of a ring 3, 
and inferior- surface-of-tongue 3B, respectively, and radial dynamic pressure generating slot 03 is 
formed in peripheral surface 3C of a ring 3. If the lubricating oil for dynamic pressure generating is held 
between a shank 4 and bearing 5, therefore a shank 4 rotates, between top-face 3 A and the disc-like 
thrust presser-foot member 7, axial dynamic pressure will occur by the axial dynamic pressure 
generating slot Gl, and axial dynamic pressure will occur by the axial dynamic pressure generating slot 
G2 between inferior-surface-of-tongue 3B and the base of crevice 6A. And between peripheral surface 
3C and the inner skin of crevice 6 A, a radial dynamic body occurs by radial dynamic pressure 
generating slot G3. Consequently, between a shank 2 and bearing 5, the axial hydrodynamic bearing and 
radial hydrodynamic bearing which are a high-pressure lubricating oil layer are formed, and the non- 
contact rotation of the shank 2 can be carried out. 

[0010] The top view of the axial dynamic pressure generating slot Gl where drawing 2 is formed in the 
ring 3, and drawing 3 are the A-A line sectional views of drawing 2 . The slot pattern of the axial 
dynamic pressure generating slot Gl is a herringbone, and the slot 1 1 which carried out the typeface 
which go away aligns at top-face 3 A of a ring 3, and the axial dynamic pressure generating slot Gl is 
formed, and changes so that drawing 2 and drawing 3 may show. The flute width of an inlet port is al , 
and the slot 1 1 is formed, respectively so that the flute width of the clinch point 1 1 A may be set to a2 
(<al). And as shown in drawing 3 , the depth of flute meets the center line of the slot used as the 
passage of a lubricating oil, and is shallow gradually towards the point by return from the inlet port. 
With the gestalt of this operation, the channel depth of point 1 1 A is [ the channel depth of each inlet 
port ] by return d2 (<dl) dl. It is the same about all the slots 11. 

[001 1] Since the axial dynamic pressure generating slot Gl is constituted as mentioned above, if a shank 
4 and bearing 5 rotate relatively, the lubricating oil currently held between top-face 3 A of a ring 3 and 
rear-face 7A of the disc-like thrust presser-foot member 7 will flow in in each slot 1 1 of the axial 
dynamic pressure generating slot Gl, and a lubricating oil will flow in the direction shown in drawing 2 
by the arrow head X along each slot 1 1 . In each slot 1 1, the slot cross section in the inlet port is alxdl, 
and the slot cross section in clinch point 1 1 A is a2xd2 so that clearly from the place mentioned above. 
Here, it is alxdl>a2xd2, and the compressibility of a lubricating oil can be disregarded, therefore, the 
rate of flow VI of the lubricating oil in the inlet port of a slot 1 1 - turning up - between the rates of 
flow V2 of the lubricating oil in point 1 1 A - Vl=rxV2 - here r=(alxdl)/(a2xd2) 
Unrelated relation is materialized 

[0012] That is, compared with the conventional configuration (dl=d2) to which the rate of flow in point 
1 1 A becomes quick by return rather than the rate of flow in the inlet port of each slot 1 1 , consequently a 
channel depth is not changed along passage, higher dynamic pressure can be efficiently generated in 
little area. Therefore, dynamic pressure which will be generated if the area of top-face 3 A of a ring 3 is 
the same can be made bigger. Moreover, if necessary dynamic pressure is the same, the area of top-face 
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3 A will be smaller, will end, and will become possible [ attaining the miniaturization of dynamic 
pressure mold bearing ]. 

[0013] As mentioned above, although the axial dynamic pressure generating slot Gl was explained in 
detail, since the same is completely said of the axial dynamic pressure generating slot G2, the 
configuration of the axial dynamic pressure generating slot 02 and the explanation about effectiveness 
are omitted. In addition, although the slot pattern of the axial dynamic pressure generating slots 01 and 

02 was a herringbone with the gestalt of this operation, it is natural. [ of the effectiveness same also as a 
configuration which makes a channel depth shallow gradually along the passage of a lubricating oil 
using other slot patterns, for example, a spiral, being acquired ] 

[0014] Radial dynamic pressure generating slot 03 currently formed in peripheral surface 3C of a ring 3 
is shown in drawing 4 . With the gestalt of this operation, it is formed and radial dynamic pressure 
generating slot 03 changes so that many slots 12 of abbreviation constant width may align at the upper 
and lower sides of peripheral surface 3C of a ring 3, and the pattern of a slot 12 serves as a herringbone. 
As shown in drawing 5 , it is formed so that a slot 12 may become shallow gradually as the channel 
depth is the deepest at inlet-port 12a and goes to **** 12b, and it may become the shallowest in ***♦ 
12b. 

[0015] Since radial dynamic pressure generating slot 03 is constituted as mentioned above, if a shank 4 
and bearing 5 rotate relatively, the lubricating oil currently held between peripheral surface 3C of a ring 

3 and the peripheral surface of crevice 6A will flow in in each slot 12 of radial dynamic pressure 
generating slot 03, and a lubricating oil will flow along each slot 12 in the direction shown in drawing 4 
by arrow heads Y and Z. In radial dynamic pressure generating slot 03 as well as the case of the axial 
dynamic pressure generating slots 01 and 02 The cross section of inlet-port 12a of each slot is the 
largest, and the cross section in **** 12b is the smallest. From an inlet port 12, since the cross section of 
a slot is a configuration which becomes small gradually along with * * * * 12b Compared with the 
conventional configuration to which the rate of flow in **** 12b becomes quick rather than the rate of 
flow in inlet-port 12a of a slot 12, consequently a channel depth is not changed along passage, higher 
dynamic pressure can be efficiently generated in little area. 

[0016] Therefore, radial dynamic pressure which will be generated if the area of peripheral surface 3C 
of a ring 3 is the same can be made bigger. Moreover, if necessary radial dynamic pressure is the same, 
the area of peripheral surface 3C will be smaller, will end, and will become possible [ attaining the 
miniaturization of dynamic pressure mold bearing ]. Drawing 6 is the sectional view showing an 
example of the gestalt of operation of the spindle motor constituted using the dynamic pressure mold 
bearing 1 shown in drawing 1 . The dynamic pressure mold bearing 1 which showed this spindle motor 
2 1 to the base 22 at drawing 1 is included in one. That is, the bearing body 6 of the dynamic pressure 
mold bearing 1 is formed in the base 22 and one. The hub 23 is being fixed to the axial body 2 of the 
dynamic pressure mold bearing 1, and the rotator magnet 24 attached in the hub 23 and the stator coil 25 
attached in the base 22 have countered it with a minute gap. 

[0017] Since the spindle motor 21 is constituted as mentioned above, if a current is passed in the stator 
coil 25, the hub 23 currently supported by the dynamic pressure mold bearing 1 fi*ee [ rotation ] can be 
rotated. In this case, since the dynamic pressure mold bearing 1 is constituted like **♦*, even if its 
dynamic pressure generating effectiveness is high and is small, enough, axial rigidity is made highly and 
can make equipment small. For this reason, by attaching a magnetic disk in a hub 23 with a well-known 
proper means, even if small, stability can be made to be able to rotate this magnetic disk extremely, and 
magnetic recording of high density and reading can be extremely made possible with small equipment. 
[0018] 

[Effect of the Invention] According to this invention, since dynamic pressure generating effectiveness 
can be made high like an area required for dynamic pressure slot formation is small, and it ends, 
and the miniaturization of dynamic pressure mold bearing can be attained, without reducing axial 
rigidity. Moreover, if the area for dynamic pressure mold bearing formation is the same, higher dynamic 
pressure can be generated. 

[0019] Moreover, by using the dynamic pressure mold bearing by this invention, it can be small, the 
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spindle motor which has the Takayasu quality can be realized, and the equipment of the magnetic disk of 
small and high performance can be obtained. 

[Translation done.] 
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